A closed-book, multiple-choice examination following this article tests your under standing of the following objectives: Methods Critical care nurses were invited to participate in a national, online questionnaire, guided by Rogers' diffusion of innovation framework. Descriptive statistics and logistic regression were used for data analysis. Alpha level was set at 0.05. Results Fifty-five percent of the 370 participating nurses were aware of the practice alert, and 45% had adopted it in practice. Only 29% of the adopters had also implemented all 4 clinical practices. Significant predictors of adoption included BSN or higher nursing education and guideline characteristics of observability and trialability. Predictors of implementation of the clinical practices included staff nurse/charge nurse role, academic medical center, research/web-based information sources, and perception of a policy. Policy was the only significant predictor of implementation of all 4 practices. Adoption of the practice alert was also a predictor for 2 of 4 clinical practices. Conclusions Personal and organizational factors influenced implementation of practices associated with an AACN practice alert. Although a research-practice gap exists, the practice alert was a significant source of information for 2 of the clinical practices.
Clinical Practice Guidelines
Clinical practice guidelines (CPGs) provide direction for best care through the use of evidence-based statements. 9, 10 CPGs are intended to reduce variability and improve patients' outcomes by bridging researchpractice gaps, 10 ,11 yet no correlation has been established between guideline availability and practice change. 12 Critical care studies have reported inconsistent adoption of CPGs. Sedation practice by critical care nurses increased from 27% to 57% after adoption of the ventilator-associated pneumonia (VAP) guideline from the Centers for Disease Control and Prevention (CDC), 13 yet implementation of the practices specified in the guideline varied (52%-82%). 14 Enteral feeding practices recommended in CPGs were adopted 63% to 77% of the time in 59 Canadian ICUs, but nursing practices were not identified. 15 Although 71% of nurses have reported using American Association of Critical-Care Nurses (AACN) practice alerts, practice implementation has not been described. 16 
AACN Practice Alert and Verification of Feeding Tube Practice
The goal of AACN's evidence-based guidelines, practice alerts, is to enhance safety and practice excellence. 17 Several practice alerts, including the one on verification of feeding tube placement, have been published. Inconsistent practices for verifying feeding tube placement have led to tube malplacement causing major complications including pneumonia, pneumothorax, and death. 18, 19 Since nonradiographic methods do not enable clinicians to distinguish tube malposition within the esophagus, radiographic confirmation has become the reference standard for assessing placement of blindly inserted feeding tubes in adults. [20] [21] [22] [23] [24] Also, auscultatory (air bolus) methods are not accurate for predicting feeding tube placement, 19, [24] [25] [26] yet this continues to be a common method for tube verification.
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Objectives
The purpose of this study was to examine factors that influence critical care nurses' adoption of the AACN practice alert on verification of feeding tube placement 29 and adoption/implementation of 4 clinical practices recommended by this guideline:
1. Use a variety of bedside methods to predict tube location during the insertion procedure.
2. Recognize that auscultatory (air bolus) methods are unreliable.
3. Obtain radiographic confirmation of correct placement of any blindly inserted tube before its initial use for feedings or medication administration.
4. Check tube location at 4-hour intervals after feedings are started.
Factors Influencing Adoption in Health Care
This study was guided by Rogers' diffusion of innovations framework and focused on concepts known to influence adoption in health care ( Figure  1) . [30] [31] [32] [33] Factors that have positively influenced CPG adoption include knowledge, personal and organizational innovativeness, and guideline characteristics. Knowledge may include awareness that an innovation exists 34 or understanding of the innovation's use.
35
M ajor delays have been experienced in research utilization, 1,2 the process of transferring research evidence to clinical practice. 3, 4 Practice awareness does not always translate into full adoption; as many as 90% of nurses perform practices some of the time versus all of the time. 5, 6 Additionally, low compliance with research utilization has been associated with critical care nursing practice; for example, only 27% provided evidence-based oral care 7 and 16% performed protective lung monitoring.
No correlation has been established between guideline availability and practice change.
interdisciplinary data and many examined barriers to guideline use. 12, 50 Little is known about factors influencing adoption of CPGs by critical care nurses.
Methods
Design and Consent
This cross-sectional, exploratory study using an online survey was approved by the institutional review board at Georgia Health Sciences University (now Georgia Regents University) in Augusta.
Critical care nurses providing direct care to adult patients with blindly inserted feeding tubes were eligible to participate. An invitation to participate was included in AACN's Critical Care Newsline for 4 consecutive weeks during September and October 2011. This weekly electronic newsletter is distributed to approximately 100 000 critical care nurses. A target sample size of 1000 nurses was proposed to estimate an odds ratio of 1.5. The confidential, web-based survey was hosted by the University of Georgia Survey Research Center. Consent was implied when participants clicked on the online study link. Participants could voluntarily enter e-mail addresses in a gift certificate drawing.
Inherent personality characteristics are difficult to measure, 30 yet personal innovativeness was associated with increased adoption of CPGs. 36 Nurses' research utilization increased with higher levels of nursing education, and communication behaviors (diffusion 30 ) that spread news of an innovation, such as attendance at conferences or in-service training sessions 37 and internet use. 38,39 Guideline characteristics of compatibility, relative advantage, 40 and trialability 41 increased CPG adoption; however, complexity was associated with decreased adoption.
41
Adoption of practice guidelines, 1 method of research utilization, is complex because it involves nurses working within the context of an organization. 42 
Instrument
The 86-item questionnaire consisted of categorical or Likert-style demographic questions, including 5 scales with minor customization that had previously shown good reliability (Table 1) . Expert nurses reviewed questions for face validity, and the online survey was pilot tested with 27 AACN members. Approximately 20 minutes was needed to complete the survey.
Data Analysis
Statistical analyses were performed with SPSS Statistics software 19.0 (IBM Corp, 2010); the a level was set at 0.05. Descriptive statistics were used to report demographics. A series of logistic regression models were fit to examine the relationship of the independent variables with the dependent variables of (1) adoption of the AACN practice alert on verification of feeding tube placement and (2) adoption of the clinical practices. The independent variables of personality characteristics and hospital size were controlled for in all logistic regression models, and other practice guidelines were controlled for in the clinical practice analyses. The level of analysis was the individual nurse. Imputed data were used to improve estimation for test statistics with little to no change in estimated effects; mean replacement was used for continuous and interval variables and mode replacement for categorical variables. No interactions were found between independent variables in the final models.
Results
Sample
The response rate was low; 619 participants (0.6%) clicked on the survey link, 33 failed to initiate the survey, 128 did not meet inclusion criteria, and 88 were removed because their responses included large volumes of missing data. The final sample consisted of 370 critical care nurses, 23 to 65 years old (mean age, 43 years), from 45 states and Washington, DC. Nurses' experience was from 1 to 44 years (mean, 16 years) and critical care experience was 1 to 40 years (mean, 13 years; Table 2 ). The majority (74%) held a baccalaureate degree or higher in nursing, and 22% were enrolled in a nursing education program. AACN membership was held by 83%, 51% held CCRN certification, and 14% worked in a Beacon unit.
Practice Alert Adoption
Fifty-five percent of participants (n = 203) indicated an awareness of the practice alert. Sources of information included literature (46%, n = 172), inservice training sessions or conferences (29%, n = 107), observing other nurses using the practice alert (15%, n = 57), and the AACN website (12%, n = 43). Subgroup analysis for adoption of the practice alert included all 203 participants who were aware of the practice alert. Eighty-two percent of nurses who were aware of the practice alert adopted it in their own clinical practice (n = 167); 52% used it all of the time (n = 106) and 30% used it some of the time (n = 61). Only 29% of nurses who adopted the practice alert also adopted all 4 clinical practices (n = 48). The practice alert adoption score, calculated from the Nursing Practice Questionnaire 6 subscale, was 1.68 out of 4. Eighty-seven percent of nurses reported that a policy for placement of feeding tubes existed in their institution (n = 176).
A logistic regression model was used to examine the relationships of the independent variables to practice alert adoption. Subgroup sample size for regression analysis was 198 owing to missing data. Using simple logistic regression, the Wald c 2 statistic was used to test statistical significance of individual regression coefficients. Statistically significant relationships existed between practice alert adoption and the fol- Of those who were aware of the practice alert, 82% used it in their clinical practice.
with AACN membership, certification, or Magnet/ Beacon status. Backwards, stepwise logistic regression including all independent variables was used to find the model with the best fit ( Figure 2 ). The following variables were significant predictors of practice alert adoption in the final model: level of nursing education and guideline characteristics of observability and trialability. When all other variables in the model were controlled for, nurses with a BSN or higher education were more than twice as likely to adopt the practice alert as were nurses with diploma or associate degree (ADN) education (95% CI = 1.02-6.10). For every 1-unit increase in observability of the practice alert, nurses were 1.5 times more likely to adopt the practice alert (95% CI = 1.09-1.96). For every 1-unit increase in trialability, nurses were 1.4 times more likely to adopt the practice alert (95% CI = 1.10-1.70).
Practice 1: Multiple Methods for Verification of Initial Feeding Tube Placement
The 4 clinical practices were analyzed by using a series of logistic regression models (n = 370; Table  3 ). Ninety percent of nurses indicated using more than 1 method to verify the initial placement of blindly inserted feeding tubes (n = 332). Seventyfour percent (n = 273) believed that a policy was available in their organization for practice 1. When all other variables in the model were controlled for, nurses who perceived a policy was available were more than 6 times as likely to adopt multiple methods for initial verification of feeding tube placement (odds ratio, 6.77; 95% CI, 3.12-14.72). Nurses in staff or charge roles were more than 3 times as likely to adopt practice 1 as were nurses in other roles (odds ratio, 3.70; 95% CI, 1.41-9.70) and nurses who had adopted the practice alert were more than twice as likely to adopt practice 1 (odds ratio, 2.35; 95% CI, 1.05-5.26).
Practice 2: Radiographic Confirmation
Ninety-four percent of nurses indicated recommending or encouraging radiographic confirmation when verifying placement of blindly inserted tubes for the purpose of feeding and/or medication administration (n = 346). Only 21% encouraged radiographic confirmation all of the time (n = 76). Presence of policies recommending radiographic confirmation were reported by 74% of the nurses (n = 274). When other variables were controlled for, the final model showed significant relationships between adoption of practice 2 and presence of a policy. Nurses who reported a radiographic confirmation policy in their organization were 40 times more likely to recommend or 
Practice 3: Methods for Verification at 4-Hour Intervals
Eighty-four percent of nurses (n = 309) reported verification of feeding tube placement at 4-hour intervals after feeding was initiated, yet only 18% (n = 68) always performed this practice. Fifty-six percent indicated that a policy existed on practice 3 (n = 206) and they were 17 times more likely to adopt. When other variables were controlled for, policy was the only significant variable in the final model (odds ratio, 17.09; CI, 7.11-41.06).
Practice 4: Avoid Auscultatory (Air Bolus) Method
Presence of a policy, practice alert adoption, facility type, and research/web-based communication behavior were significant predictors of practice 4 in the final model. When all other variables in the model were controlled for, nurses who perceived that a policy existed were almost 3 times more likely to adopt practice 4 (odds ratio, 2.76; 95% CI, 1.58-4.80), compared with nurses who were unaware of a policy. Nurses who adopted the practice alert were more than twice as likely to avoid auscultation practice (odds ratio, 2.34; 95% CI, 1.34-4.08). Nurses who were employed in academic medical centers were 2 times more likely than nurses who worked in general medical/surgical hospitals to avoid auscultation (odds ratio, 2.04; 95% CI, 1.19-3.49). For every 1-unit increase in research/web-based communication (odds ratio, 1.97; CI, 1.26-3.07), nurses www.ajcconline.org 52 and may have been a result of the 2-item subscale used; observability results should be interpreted cautiously.
AACN membership, certification, or working in a Magnet institution did not affect adoption. A surprising finding was that fewer nurses working in Beacon units adopted the practice alert than nurses in non-Beacon units, but this difference was not significant. AACN Beacon awards are presented to critical care units that provide exceptional patient care.
Clinical Practices
Perceived presence of a policy was the only significant predictor of adoption for all 4 practices. Inflated odds ratios may have been associated with the low sample size, as suggested by the wide confidence intervals. Presence of an existing policy has been associated with increased research utilization in previous studies. 5, 44, 45 Use of research/web-based information sources, including journal articles, database searches, and non-critical care websites, was a predictor of practice 4. Internet use was also associated with greater use of evidence-based practice by school nurses. 38 Nurses reported using critical care websites, yet the variable critical care websites was not a significant predictor of clinical practice implementation. Working in an academic medical center was a predictor of practice adoption, a finding also supported by a study of perioperative nurses.
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Academic medical centers may have access to a larger number of resources, helping to increase awareness that auscultation is not empirically based.
Limitations
Our power analysis suggests that this study was underpowered. The population may be oversurveyed, as Critical Care Newsline frequently contains study links. 7 Furthermore, the same population was surveyed about enteral feeding practices in 2010. 56 A survey link was posted on the AACN Facebook page on week 4 of our study. The volume of respondents increased by 153 (25%), suggesting that social media may be an effective recruitment tool for online surveys.
Although our methods lacked random selection, our sample demographics were similar to AACN's national membership data, with the exception of racial/ethnic diversity. 57 Self-report has the potential to inflate results; however, the low rate of adoption of practice 4 suggests that our results were not inflated. We attempted to minimize this risk by informing participants that their responses would not be identifiable.
were almost twice as likely to avoid auscultation practice.
Discussion
Practice alert adoption was a significant predictor for implementation of 2 of the 4 practices: using multiple methods to verify initial feeding tube placement and avoidance of the auscultatory method. This finding suggests that the practice alert was a primary source of information for these 2 practices. Other guideline studies have measured adoption of the guidelines solely by measuring the adoption of the individual practices recommended by the guideline. 13, 53 Our study measured guideline adoption and practice adoption/ implementation separately to avoid an assumption regarding practice alert adoption, because other guidelines have addressed practices for verification of feeding tube placement.
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Practice Alert
Adoption of this practice alert was lower than previously reported for 5 other practice alerts (45% vs 71%). 16 The adoption score was lower than reported in previous studies of clinical practices, but suggests that nurses were in the persuasion phase (1.50-2.49); they were forming an attitude about the practice alert before making an adoption decision. 5, 6, 44 Significant predictors of practice alert adoption were education level, observability, and trialability. In other studies, BSN or higher nursing education was associated with increased research utilization 37 ; evidence-based practice is an essential component of baccalaureate nursing education. 54 Two guideline characteristics were significant: observability, when the innovation is visible to others and trialability, which refers to the ability to try out an innovation. Observability had no effect in physician studies, but was a significant predictor in this study and an unpublished study of CPG adoption by nurses in postanesthesia care units and certified registered nurse anesthetists. 55 Critical care nurses may be able to observe colleagues' practices because they work in close proximity to one another. Our findings of high trialability were consistent with a systematic review of guideline adoption. 41 The Cronbach a (0.36) was Working in an academic medical center was a predictor of practice adoption.
Implications for Practice, Policy, and Research
A surprising number of nurses (n = 167, 45%) were unaware of the AACN practice alert on verification of feeding tube placement, a problem that has been reported in other studies.
35,58-60 AACN currently uses a variety of methods to communicate information about practice alerts, but new and existing strategies should be explored. Low adoption by nurses working in Beacon units suggests that it may be helpful to incorporate key AACN initiatives such as practice alerts into the Beacon framework.
A formal review of national guidelines by unitbased/institutional practice councils may increase awareness of guideline-recommended practices and help nurses feel more comfortable trialing a guideline. A unit-based, targeted approach for implementation of an alcohol withdrawal guideline resulted in a 42% increase in practice. 61 A presentation and audit tool for the practice alert on verification of feeding tube placement is available on the AACN website. 62 Observability and trialability were both significant predictors of practice alert adoption; we recommend that AACN include suggestions to post the practice alert on clinical units and discuss it with nursing colleagues, to increase awareness of the practice alert and its recommended practices. Despite evidence suggesting patient harm related to the inaccuracy of auscultatory techniques, only 23% of nurses avoided this practice. Individual units should monitor practice adoption, 63 a strategy that has been successful with implementation of Joint Commission core measures. 64 We also recommend that AACN revise the practice alert to include a bold statement to avoid auscultation practice.
Our findings that perceived presence of a policy was a predictor of implementation of all 4 practices suggests that organizational policies must be evidencebased and accessible to nurses. Other studies have shown that nurses value administrative support for guideline implementation. 50, 65 Inconsistency in the variables and measures used to study predictors of nursing research utilization has been reported 37 ; sixty unique measures have been used for self-report methods. 66 Standardization of measurement tools will enhance the ability to explain and compare results between studies. 67 Organizational influences on nursing research utilization remains poorly understood, and more research is required to understand adoption decisions made by individuals within the context of an organization. 39 The role of organizational change agents (informal champions) has been identified as an enabler of CPG use in critical care, but was not included in our study.
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Conclusions
Consistent with other studies, a gap exists between awareness and adoption of practices. Despite 55% of respondents reporting awareness of the practice alert, only 29% adopted the practice alert and all 4 practices supported by the guideline. Only 1 measure of personal innovativeness, nursing education level, and the guideline characteristics of observability and trialability were significant predictors of adoption of the practice alert. Variables of personal and organizational innovativeness were significant predictors of implementation of the 4 clinical practices recommended by the practice alert. Measures of personal innovativeness included nursing role, research/web-based communication behaviors, and practice alert adoption. Measures of organizational innovativeness that were predictors of practice adoption included perception of a policy and facility type. This study is the first to examine factors influencing adoption of a specific AACN practice alert and its recommended clinical practices. More research is necessary to understand variables influencing nurses' decisions to adopt practice guidelines within the context of an organization. 
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